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Soft toric lens rotation adjustment strategy 
Abstract 
Before the fairly recent invention of soft toric contact lenses, astigmats had two lens options out side of 
spectacles: soft spherical lenses or hard contact lenses. Hard lenses provide great optics but the 
discomfort of these lenses eliminates them as an option to many. Soft spherical contact lenses provide 
desirable comfort but lack the cylinder correction needed by astigmats. A hybrid lens having the comfort 
of a soft lens and the optics of a hard lens would solve this problem. Thus, the toric soft lens was born. It 
had the comfort of the soft lens and the cylinder correction resulting in hard lens wear. The "flimsy" nature 
of soft lenses material allows for this comfortable fit, but also allows the lens to rotate freely orienting 
itself differently from blink to blink. This is of no concern for spherical soft lenses as the power is the 
same in all meridians, but with soft toric lenses orientation is key as there is both a spherical and a 
cylindrical correction. In an effort to stabilize the rotation of soft toric lenses, a prism ballast design was 
developed. This prism ballast results in a lens that is thicker over one end. This thicker end and it's 
interaction with the wearer's upper lid stabilizes the orientation of the lenses by what has been labeled 
"the watermelon seed effect." This "watermelon seed" phenomenon forces the thicker part of the lens 
inferior. The labeled power on the soft toric lens assume the lens has oriented it self with the thicker 
portion perfectly perpendicular. In actuality, the lens rarely perfectly aligns this way. To correct for this 
shift, many clinicians estimate the direction of rotation, from their perspective, and magnitude. Then 
applying, the LARS (Left Add, Right Subtract) rule they make their correction to the axis. This estimation of 
rotation is not easy. Even an experience clinician can expect + 5° error in their estimation. 5° of rotation is 
not that much, just less than 3% (5°/180° ~ 3%) of a full rotation, but can definitely affect and blur the 
wearer's vision. A method relying less on the clinician's subjective estimation would more accurately 
measure the amount of lens rotation. This strategy will help more accurately estimate the amount and 
direction of rotation. Very simply: The amount of rotation of the spherocylindricallens can be more 
accurately measured with an over-refraction and a few other measurements. First of all, the vertex 
corrected refractive error from phorometry is needed. From this value, a soft toric lens will be selected 
with an appropriate base curve. This lens will be as close to the vertex corrected refraction as possible. 
The fit of the lens is also of utmost importance as a lens that is too flat will be uncomfortable for the 
patient and will rotate differently and unpredictably with each blink. Once a suitable lens based on 
comfort, stability, and the patient's refractive error has been determined, an over-refraction will be 
performed "over" this lens. This over-refraction value along with the vertex corrected refractive error of the 
patient can be used to calculate the amount of rotation of the lens. This magnitude of the rotation will 
then be added or subtracted based on the direction of rotation of the original soft toric lens' axis. Now a 
more appropriate lens based on the rotation intrinsic to the wearer can be determined resulting in the 
most clear vision possible. 
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ABSTRACT 
Before the fairly recent invention of soft toric contact lenses, 
astigmats had two lens options out side of spectacles: soft spherical lenses or 
hard contact lenses. Hard lenses provide great optics but the discomfort of 
these lenses eliminates them as an option to many. Soft spherical contact 
lenses provide desirable comfort but lack the cylinder correction needed by 
astigmats. A hybrid lens having the comfort of a soft lens and the optics of a 
hard lens would solve this problem. Thus, the toric soft lens was born. It 
had the comfort of the soft lens and the cylinder correction resulting in hard 
lens wear. 
The "flimsy" nature of soft lenses material allows for this comfortable 
fit, but also allows the lens to rotate freely orienting itself differently from 
blink to blink. This is of no concern for spherical soft lenses as the power is 
the same in all meridians, but with soft toric lenses orientation is key as there 
is both a spherical and a cylindrical correction. In an effort to stabilize the 
rotation of soft toric lenses, a prism ballast design was developed. This 
prism ballast results in a lens that is thicker over one end. This thicker end 
and it's interaction with the wearer's upper lid stabilizes the orientation of 
the lenses by what has been labeled "the watermelon seed effect." This 
"watermelon seed" phenomenon forces the thicker part of the lens inferior. 
The labeled power on the soft toric lens assume the lens has oriented it self 
with the thicker portion perfectly perpendicular. In actuality, the lens rarely 
perfectly aligns this way. To correct for this shift, many clinicians estimate 
the direction of rotation, from their perspective, and magnitude. Then 
applying, the LARS (Left Add, Right Subtract) rule they make their 
correction to the axis. 
This estimation of rotation is not easy. Even an experience clinician 
can expect + 5° error in their estimation. 5° of rotation is not that much, just 
less than 3% (5°1180° ~ 3%) of a full rotation, but can definitely affect and 
blur the wearer's vision. A method relying less on the clinician's subjective 
estimation would more accurately measure the amount of lens rotation. 
This strategy will help more accurately estimate the amount and 
direction of rotation. Very simply: The amount of rotation of the sphero-
cylindricallens can be more accurately measured with an over-refraction 
and a few other measurements. First of all, the vertex corrected refractive 
error from phorometry is needed. From this value, a soft toric lens will be 
selected with an appropriate base curve. This lens will be as close to the 
vertex corrected refraction as possible. The fit of the lens is also of utmost 
importance as a lens that is too flat will be uncomfortable for the patient and 
will rotate differently and unpredictably with each blink. Once a suitable 
lens based on comfort, stability, and the patient's refractive error has been 
determined, an over-refraction will be performed "over" this lens. This 
over-refraction value along with the vertex corrected refractive error of the 
patient can be used to calculate the amount of rotation of the lens. This 
magnitude of the rotation will then be added or subtracted based on the 
direction of rotation of the original soft toric lens' axis. Now a more 
appropriate lens based on the rotation intrinsic to the wearer can be 
determined resulting in the most clear vision possible. 
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SOFT TORIC LENS ROTATION ADJUSTMENT STRATEGY 
The first part of this soft toric lens rotation adjustment strategy is a reliable 
refraction.. This refraction will be used to decide the most appropriate soft 
toric lens. To determine the most suitable lens power, a vertex correction to 
the plane of the cornea must be calculated in both meridians. The equation 
is below. 
Vertex Correction 
P'= P/(1-dP) 
P = original power in diopters 
d =distance in meters to new position where power will be calculated 
If the new position is closer to the eye, "d" is positive. 
If the new position is further from the eye, "d" is negative 
P' =vertex corrected power in diopters 
Note: P' is rounded to the nearest quarter diopter as contact lenses are 
available in quarter diopter increments. 
Example: Refractive error from phorometry 
-5.00-2.00 X 180@ 13mm in front of the cornea 
-7.00@ 090 
-5.00@ 180 
After vertex correction and rounded to the nearest quarter diopter, we have: 
-4.75-1.75 X 180 
-6.50@ 090 
-4.75 @ 180 
A soft toric lens with this lens power or as close as possible should be 
chosen. 
Power is not the only key feature of the lens; an appropriate base 
curve is necessary. The fit of the lens is also of utmost importance as a lens 
that is too flat will be uncomfortable for the patient and will rotate 
differently and unpredictably with each blink. A fit that is tight enough to 
provide comfort for the patient with a stable amount of rotation, but loose 
enough to provide the necessary amount of tear and oxygen exchange is the 
goal. 
Now that we have a lens with an appropriate base curve and the vertex 
corrected power, an over -refraction with this lens is the next step. An 
accurate over-refraction is important, as it will be used to calculate the 
amount of rotation of the lens. 
At this point we have the original refraction, the vertex corrected soft 
toric lens power and axis, and the over-refraction. This is all we need to 
determine how much the lens has 1noved. 
Obliquely Crossed Cylinders 
The calculation of the rotation is based on obliquely crossed 
spherocylinder formula: 
Spherocylinder A 
+ Spherocylinder B 
Spherocylinder C 
In this instance, the three spherocylinders are the refractive error from 
the original refraction, the soft toric lens (but now vertex corrected back to 
the plane of the phoropter where the other two values were calculated), and 
the over-refraction. 
Soft toric lens vertex corrected to the plane of the phoropter 
+ Over-refraction over the soft toric lens 
Refractive Error of the patient 
A vector analysis of cylinders will determine how much the soft toric lens 
has rotated: 
Basically, what two cylinder vectors from the l.)soft toric lens and z.) the 
over-refraction will equal the cylinder component of the patient's refraction. 
Example #1 
Soft toric lens vertex corrected to the plane of the phoropter (CL) -4.75-2.25X005 
Over-refraction over the soft toric lens (ORE) + 1.50-1.00X040 
Refractive Error of the patient (RE) -5.00-2.00X01 0 
First step is to subtract the over-refraction vector from the refractive error 
vector to determine where the axis of the soft toric lens has oriented itself. 
To subtract vectors one simply adds the opposite of the vector, which is the 
vector rotated 180° 
To make things simpler, we start off by setting theRE vector at angle 0°, 
RE magnitude=2.00 direction 0° 
We then insert the ORE vector at an angle twice the difference between the 
axis of the refractive error and the over-refraction because we are only 
dealing with axis values between 0-180. 
ORE magnitude=l.OO direction 60° 
Since we are actually, subtracting ORE from RE, we need to rotate the 
vector by 180°. 
The resultant of the addition of these two vectors will locate the position of 
the cylinder of the toric soft contact lens. 
Resultant describes the position of 
the cylinder of the soft toric lens 
(CL) 
Vector analysis 
Vertical component of RE vector = 0 
Horizontal component of RE vector= 2.00 
2.00 
Vertical component of ORE vector -7Sin 60° (1.00)= 0.87 
Horizontal component of ORE vector -7 Cos 60° (1.00)= 0.50 
2.00 
' 
' 
' 
0.87 
······ ·· ··-·-····.YI 
0.50 
Therefore, Vertical component of CL vector -7 0.87 
Horizontal component of RE vector -7 2.00 -(0.50)= 1.50 
1.50 
0.87 r-··<··················· ··· ····· ········> 
i ' 
' ' 
' 
' v '4 
Thus the angle of the resultant equals-7 Tan-1 (0.87/1.50)- 30° 
Next we divide this value by 2 in order to accomodate for the earlier 
doubling of the angle. This results in a value of 15°. 
This is the position of the axis of the soft toric lens cylinder relative to the 
refractive error. Since the over-refraction axis value was greater than the 
axis of the refractive error 40° to 10°, this tells us that the axis of the soft toric 
lens rotated below the axis of the refractive error. In this case, the value of 
the rotation value must be subtracted from the axis of the refractive error to 
correct for and locate the position of the soft toric lens axis. 
Note: if the over-refraction axis value was less than the axis of the 
refractive error this value would have been added to the axis of the 
refractive error. 
The result is a positioning of the soft to ric cy Iinder axis at -7 1 0°-15° = -5° 
Adding 180° to correct for the negative value -7 (-5°)+ 180° = 175°. 
The package states that the soft toric lens is located at 5°. A rotation from 
the package labeled and designed value of 5° to the actual 17 5° tells us that 
this lens design on this patinet's eye rotates 10°. A rotation from 5° to 175° 
constitutes is a rotation to the left. Applying the LARS (Left Add, Right 
Subtract) pneumonic, the 10° rotation must be taking into account by 
subtracting this value from the packaged listing to corrrect for the lens' 
intrinsic orientation on this patient's eye. For this lens design to align 
properly with the refractive error of the patient's eye of 10°, this patient 
should wear a lens with the packaged listed axis of 20°. 
Example #2 
Soft toric lens vertex corrected to the plane of the phoropter (CL) -4. 75-2.25X005 
Over-refraction over the soft toric lens (ORE) +0.25-0.50X160 
Refractive Error of the patient (RE) -5.00-2.00X01 0 
First step is to subtract the over-refraction vector from the refractive error 
vector to determine where the axis of the soft toric lens has oriented itself. 
To subtract vectors, one simply adds the opposite of the vector, which is the 
vector rotated 180°. 
To make things simpler, we start off by setting theRE vector at angle 0°, 
RE magnitude=2.00 direction= 0° 
Here, again, we then insert the ORE vector. But since there is > 90° 
difference between the two angles, we first need to correct for this difference 
by subtracting 180° from the angle to get a difference of equal or less than 
90°. 
Corrected over-refraction value -7160°-180° = -20° 
Now, we insert ORE vector at an angle twice this difference between the 
axis of the refractive error and the over-refraction because we are only 
dealing with axis values between 0-180. 
ORE magnitude=0.50 direction= -60° 
\ 
Since we are actually, subtracting ORE from RE, we need to rotate the 
vector by 180°. 
The resultant of the addition of these two vectors will locate the position of 
the cylinder of the toric soft contact lens. 
Resultant describes the position of 
the cylinder of the soft toric lens 
(CL) 
Vector analysis 
Vertical component of RE vector = 0 
Horizontal component of RE vector = 2.00 
2.00 \ 
Vertical component of ORE vector ~Sin 60° (0.50)= 0.42 
Horizontal component of ORE vector ~ Cos 60° ( 0.50)= 0.25 
0.25 
____ 2._oo ___ \_·····-~·····,.,i 0.42 
Therefore, Vertical component of CL vector -7 0.42 
Horizontal component of RE vector -7 2.00 -(0.25)= 1.75 
~042 
.............................. .......................................... > 
175 
Thus the angle of the resultant equals-? Tan-1 (0.42/1.75) - 13.5° 
Next we divide this value by 2 in order to accomodate for the earlier 
doubling of the angle. This results in a value of -7°. 
This is the position of the axis of the soft toric lens cylinder relative to the 
refractive error. Since the corrected over-refraction axis was less than the 
axis of the refractive error,-20° to 10°, this tells us that the axis of the soft 
toric lens rotated above the axis of the refractive error. In this case, the value 
of the rotation must be added to the axis of the refractive error to correct for 
and locate the position of the soft toric lens axis. 
Note: if the corrected over-refraction axis value was greater than the axis of 
the refractive error this value would have been subtracted to the axis of the 
refractive error). 
The result is a positioning of the soft toric cylinder axis at -7 10°+ 7° =17° 
The package states that the soft toric lens is located at 5°. A rotation from 
the package labeled and designed 5° to the actual 17° tells us that this lens 
design on this patient's eye rotates 12°. A rotation from 5° to 12° constitues 
a rotation to the right from the observer's perspective. Applying the LARS 
(Left Add, Right Subtract) pneumonic, the 12° rotation must be taking into 
account by adding this value to the packaged listing to correct for lens' 
intrinsic orientation on this patient's eye. For this lens design to align 
properly with the refractive error of the patient's eye, this patient should 
wear a lens with the packaged listed axis of 178° (178° + 12° = 10°). 
